To examine the predictors of quitting among African American (AA) light smokers (o10 cigarettes per day) enrolled in a smoking cessation trial.
C igarette smoking remains 1 of the leading causes of preventable disease in the United States. 1 Although prevalence rates have decreased over the past few decades, the proportion of light smokers is growing. 2, 3 Light smoking is particularly evident among certain segments of the U.S. population, such as teens, young adults, women, and ethnic minority groups, including African Americans (AAs). While up to 50% of AAs smoke 10 cigarettes per day (CPD) (compared with 18% to 20% found in the general population), 3, 4 they experience a disproportionate share of tobacco-related disease and mortality and, despite an interest in quitting, are less successful in their quit attempts compared with other racial/ ethnic groups. [5] [6] [7] [8] The lower rate of quitting among light smokers may be compounded by a number of key factors. First, light smokers have traditionally been excluded from smoking cessation clinical trials; therefore, little is known about the interventions most effective for this subset of smokers. Second, there is a misperception that light smokers are less addicted and can quit on their own. 3 Results from our recently completed clinical trial provide evidence to the contrary. 9 Specifically, following treatment with nicotine gum and counseling, month 6 quit rates among AA light smokers ranged from 6.8% to 18.0% (depending on treatment arm), which is no higher than quit rates found among heavier smokers engaged in similar pharmacologic and/or behavioral treatment programs. [10] [11] [12] [13] Quit rates among AA light smokers seen in general medical practices may be even lower. 10 Primary care clinicians encounter an estimated 30 million smokers a year 14 but, compared with clinical trials, experience less success in treating tobacco dependence. 15 Treatment success may be improved by identifying individual factors associated with quitting and tailoring treatment to the factors most likely to facilitate or impede success among patient subgroups. Although the findings are inconsistent, several factors have been found to predict quitting among adult smokers. These factors include male gender, [16] [17] [18] [29] [30] [31] Given the paucity of information about factors affecting cessation among AA light smokers, this study examined predictors of smoking cessation among AA light smokers enrolled in a randomized, placebo-controlled trial of nicotine gum and counseling. The identification of these factors could guide the treatment decisions of health care provider and increase the likelihood of quitting among this subset of smokers.
METHOD Study Design
Data were obtained from a randomized placebo-controlled trial of nicotine gum and counseling (health education [HE] or motivational interviewing [MI] ) for smoking cessation in AA light smokers. 9 Using a 2 Â 2 factorial design, 755 ($189 in each arm) AA light smokers were randomly assigned to receive 8 weeks of active nicotine gum or placebo and 6 HE or MI counseling sessions. All 4 arms also received a culturally sensitive smoking cessation guide developed specifically for AA light smokers. Participants were followed for a total of 6 months. Health education is a standard counseling approach based on current treatment guidelines 32 that focuses on providing information and advice. Described in detail elsewhere, 9 HE in the current study focused on the addictive nature of nicotine, health consequences of smoking, benefits of quitting, and provided concrete strategies on developing a quit plan and identifying alternatives against triggers to smoke. Motivational interviewing is a counseling approach initially developed for addictive behaviors and more recently applied to nicotine dependence. 33, 34 Also described in detail elsewhere, 9 MI in the current study explored the pros and cons of smoking/quitting and motivation and confidence to quit. A values clarification strategy and behavioral action plan were also used. Recruitment methods, study methodology, and smoking abstinence outcomes are described in detail elsewhere. 9 Study sessions were conducted within an urban community medical clinic serving a predominantly AA clientele. Trial procedures were approved and monitored by the University of Kansas Medical Center's Human Subjects Committee.
Participants
One thousand nine hundred and thiry-three smokers completed a screening survey, 1,012 were eligible and invited to participate, and 755 were enrolled (see Fig. 1 ). Detailed inclusion/exclusion criteria are described in detail elsewhere 9 ;
however, to be eligible participants had to be ! 18 years of age, self-identify as AA, and smoke 10 CPD for ! 6 months.
Predictor Variables
Participants completed a baseline assessment of demographic, smoking, and psychosocial characteristics. Items were derived from standardized instruments that have been described in detail elsewhere but are outlined briefly below. To reduce the number of variables included in the multivariable analyses, only those previously identified in the literature as being predictive of cessation or those thought to be clinically relevant were selected as predictor variables.
Demographics. Baseline assessment of demographic information included age, gender, marital status, income, and education. Metric measurement of height and weight were collected to calculate body mass index (BMI).
Smoking Characteristics. Serum COT, a metabolite of nicotine found in blood, saliva, or urine that is currently regarded as the best objective indicator of nicotine exposure, 35 was assessed as a biomarker of baseline tobacco use. Standard smoking history questions were taken from the California Tobacco Survey 36 and included CPD, type and brand of cigarettes used (menthol or nonmenthol), depth of inhalation, number of years smoked, number of quit attempts in the past year, and use of pharmacotherapy in the most recent quit attempt. Nicotine dependence was assessed using the summary score from the Nicotine Dependence Syndrome Scale 37 and a single item from the Fagerstrom Test for Nicotine Dependence assessing how soon after waking the first cigarette of the day is smoked. 38 Responses were collapsed into 2 categories: smoking within 30 minutes of waking or smoking after 30 minutes of waking. Motivation and confidence for quitting were assessed using a 10-point Likert scale with a higher score indicating greater motivation or confidence.
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Psychosocial Characteristics. Social support items included an assessment of the presence of other smokers in the home 40, 41 and the existence of home smoking restrictions. 42 Alcohol use was assessed using a single item from the Alcohol Use Disorders in Identification Test, 43, 44 ''During the past 30 days, on how many days did you have at least one drink of any alcoholic beverage.'' The 10-item Center for Epidemiological Studies Depression Scale 45 was used to measure psychological distress. Scores of 4 or higher indicate clinical levels of depression. The 4-item perceived stress scale 46 measured global life stress on a 0-to 4-point scale. Scores of 12 or higher indicate significant perceived stress. Self-efficacy to refrain from smoking in response to internal (i.e., ''When I feel nervous'') and external (i.e., ''When having a drink with friends'') stimuli was assessed using the 12-item Smoking Self-Efficacy Questionnaire. 47 Higher scores on both subscales indicate greater self-efficacy to refrain from smoking. Autonomous and controlled regulation were assessed using the 15-item Treatment Self-Regulation Questionnaire. 48 This scale measures the extent to which individuals engage in a specific health behavior (i.e., quitting smoking) because it holds personal importance for them (i.e., autonomous regulation) versus doing so as a response to external pressures (i.e., controlled regulation). Higher scores indicate greater autonomous or controlled regulation.
Process Variables. Perceived autonomous support was derived from the average score on the 15-item Health Care Climate Questionnaire across the randomization, weeks 1, 8, and 26 visits. 48, 49 A composite score was used because it provides a more accurate reflection of the quality of the patient-provider relationship and its impact on quitting than a single point-intime score. Sample items include, ''I feel that my counselor has provided me choices and options,'' ''I don't feel very good about the way my counselor talks to me.'' Higher scores indicate greater perceived autonomous support. In addition, counseling session attendance was collapsed into a dichotomous variable representing those who attended all 6 sessions versus those who attended 5 or fewer sessions.
Outcome Variable
The primary outcome variable was COT-verified abstinence at month 6. Following from the recommendations of the Society for Research on Nicotine and Tobacco Subcommittee on Abstinence Measures, 30 abstinence was defined as no smoking (not even a puff) in the past 7 days confirmed by a salivary COT of 20 ng/mL. 35 
Statistical Analysis
Data were analyzed by imputing missing values for those lost to follow-up at month 6 and by confining analyses to participants who completed follow-up at month 6. Both analyses yielded similar findings. No variables were significantly related to the missing data. Additionally, the imputation of missing values misrepresents how counseling session attendance impacts cessation, therefore only the completers findings are presented. Categorical variables were summarized by frequencies and percentages. Continuous-level variables were summarized by means and standard deviations. Across the 2 groups by follow-up smoking status, categorical variables were compared between smoking status using the w 2 test and continuous variables were compared using the 2 sample t-tests. Logistic regression was employed to assess the 29 factors as potential predictors of abstinence from smoking in participants from all 4 study arms. Multiple logistic regression analysis, controlling for counseling and pharmacotherapy, with full stepwise and best subset variable selection procedures were performed to identify a set of multiple predictors of COT verified 7-day point prevalence abstinence from smoking at 6 months. Main effect terms for predictors were included in the first step of model selection process. All 2-way interactions were then assessed for the final set of predictors that were identified. The subset of predictors in the final selected model was all statistically significant (Po.05).
RESULTS
Of the 637 participants who completed their month 6% visit, 68.1% were female, and 84.3% had at least a high school education. Their mean age was 45.6 (SD =10. 3.41); however participants who received nicotine gum were no more likely to quit smoking than those who received placebo (OR =1.31%, 95% CI =0.84 to 2.02). Given the known effect of treatment on month 6 quitting, counseling and gum were included in the final regression model of the present study. This approach allowed us to examine individual predictors of cessation over and above the effects of treatment. Differences across categorical and continuous baseline predictors among smokers and quitters verified by COT at month 6 are presented in Tables 1 and 2 . Univariate predictors of cessation were male gender (Po.001), older age (Po.05), smoking nonmenthol cigarettes (Po.05), higher BMI (Po.01), higher income (Po.01), smoking fewer CPD (Po.05), lower baseline COT (Po.0001), smoking the first cigarette of the day after 30 minutes of waking (Po.01), greater confidence in the ability to quit (Po.05), feeling supported by their counselor (Po.01) and completing more counseling sessions (Po.001).
Results of the multiple logistic regression analysis are presented in Table 3 . Participants who received HE counseling were more than twice as likely to quit smoking at month 6 as those who received MI (OR =2.26%, 95% CI =1.36 to 3.74). Over and above the effect of treatment, 6 predictor variables were retained in the full model. Specifically, being older (OR =1.03%, 95% CI =1.01 to 1.06) and having a higher BMI (OR =1.04%, 95% CI =1.01 to 1.07) significantly increased the likelihood of quitting at month 6, while being female (OR =0.46%, 95% CI =0.28 to 0.76), an income of $1,800
per month (OR =0.60%, 95% CI =0.37 to 0.97), higher baseline COT (OR =0.948%, 95% CI =0.946 to 0.950), and not completing all counseling sessions (OR =0.48%, 95% CI =0.27 to 0.84) significantly reduced the odds of quitting. None of the 2-way interactions for the final subset of predictors were statistically significant, and therefore, were not included in the final model.
DISCUSSION
This is the first known study to identify factors associated with smoking cessation among AA light smokers. At 6 months postbaseline, receiving directive, advice oriented counseling was the biggest predictor of quitting, with participants receiving HE counseling being more than twice as likely to quit as those who Ã The odds ratio shown is for a 10 unit change (e.g., increase of cotinine level from 20 to 30).
received MI. Over and above the effect of treatment, the probability of cessation increased by 3% for each year of age and by 4% for each unit increase in BMI. However, the probability of cessation decreased by 54% for women, by 40% for individuals with a monthly income of $1,800, by 5% for every 10 unit increase in COT, and by 52% for participants who completed 5 or fewer counseling sessions. These findings are consistent with previous studies conducted among predominantly Caucasian smokers, which have found that male gender, older age, smoking characteristics (i.e., COT), and treatment compliance are associated with the likelihood of quitting. [16] [17] [18] [19] [20] Only 1 known study has explored predictors of cessation among AA smokers. 24 Although different from the current study in that it focused on AA heavy smokers (410 CPD) similar factors, including treatment and baseline COT, were found to be related to cessation. Interestingly, we also found that quitting was associated with monthly income and BMI. These factors have not consistently been identified in the literature, and therefore, may be unique contributors to cessation among AA light smokers. Although speculative, monthly income in the present study may have served as a proxy for stress and the challenges/barriers associated with living in poverty. These factors may adversely impact the likelihood of quitting. With regard to BMI, it is possible that participants with a higher BMI did not smoke to control their weight and/or may not have been as concerned about gaining weight during the quitting process, therefore explaining the positive relationship found between BMI and quitting. Alternatively, it is possible that participant with a higher BMI had other health problems or were concerned with improving their health status and thus more determined to quit. Future research is needed to further explore these speculations.
Knowledge of individual factors associated with quitting may guide providers' treatment-related decisions and help in tailoring treatment to the factors most likely to facilitate or impede success among patient subgroups. Drawing from the present study it appears that directive, advice-oriented counseling delivered at regular intervals (i.e., approximately 6 times over the course of 6 months) is a strong facilitator to quitting, while AA light smokers who are women, younger in age, those with a lower monthly income and BMI, higher baseline COT, and those who do not attend all counseling visits may experience increased difficulty quitting. Further, univariate results suggest that smoking menthol cigarettes, greater nicotine dependence, smoking more CPD, lower confidence to quit, and feeling less supported by a counselor/provider may be additional risk factors. Patients meeting criteria suggestive of a decreased likelihood of success may benefit from targeted, prolonged counseling, pharmacotherapy, and frequent follow-up visits. Targeted counseling might include the provision of information and advice and focus on issues such as nicotine dependence (including higher tar/nicotine menthol cigarettes, CPD, baseline COT), the link between poverty, stress, and smoking, weight concerns associated with quitting, strategies to increase confidence, and increasing compliance with behavioral treatment.
Surprisingly, nicotine dependence, confidence/self-efficacy to quit, social support, previous quit attempts, duration of smoking, negative affect, and alcohol use were not significant predictors of cessation in the final multivariate model, although previous research has found them to be consistently associated with quitting among predominantly Caucasian smokers. 16, 17, 19, 20, 22, [24] [25] [26] [27] [28] [29] [30] [31] It is possible that these are not facilitative factors to cessation among AA light smokers; however, this interpretation should be made cautiously. Our measure of social support comprised only home smoking restrictions and the presence of other smokers in the home, while a single item from the FTND served as a proxy for nicotine dependence. We found limited variability in confidence to quit smoking, indicating that a more sensitive measure of confidence may be needed in this population. Additionally, it may be that problem drinking rather than alcohol use in the past month is a better predictor of smoking cessation. Given these factors, more research is needed to further elucidate the impact of race/ethnicity and the role of these factors in predicting cessation among AA light smokers. The current study has limitations. Our sample consisted of self-selected smokers who were motivated to quit, therefore caution should be taken in generalizing our findings to smokers who are not interested in quitting. The study was conducted at a single health care facility; however community-wide recruitment resulted in a more demographically diverse and representative sample of AA light smokers. Finally, although all participants smoked at their current rate for ! 6 months we did not assess whether some were former heavy smokers on their way to quitting. Factors affecting cessation among this transitional group of smokers may be different; therefore, caution should be taken in generalizing our findings to former heavier smokers engaged in the gradual reduction process.
In sum, while individual risk factors may influence cessation, the provision of brief information and advice focused on the addictive nature of nicotine, health consequences of smoking, benefits of quitting, identifying alternatives against triggers to smoke, and developing a concrete quit plan appears to be an important and effective facilitator of quitting among AA light smokers.
